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IMPOPUJIBHASA OEPABOBATEJIBHAH IMMPOT'PAMMA
Hanpasnenue
Hayxka. Xumus.
Ha3zsanue nporpammsl
OxTs0pBcKast o0pazoBaTebHAas IPOrpaMMa o XUMUH.
ABTOp nporpamMmmbi

CeepmiioBa Hatanes JIMuTpueBHA — KaHIAUAAT XMMHUYECKHX HayK, Mpodeccop
Kadenpsl TEOpPEeTHYECKOW W TMPHKIANHOH XMMHHM MOCKOBCKOrO IOCyJapCTBEHHOIO
00JJaCTHOT O YHUBEPCHUTETA.

IeneBast ayguTopus

IIporpamMmma opueHTHpoBaHa Ha ydamuxcsa 9-11-x kiraccoB, HHTEpECYOIIUXCS
XUMHe#l W ToKa3aBIIMX JIy4Ilhe pe3ydbTaTsl Ha Bcepoccuiickoil omuMmmuange
mkoabHuKOB 2020-2021 roma, ycmemHo mpoineAmue oTOOp Ha NPOPHIBHYIO
nporpammy B cooTBeTcTBUH ¢ Ilonoxenuem.

AHHOTaIHA K porpaMme

3amsaTus mpoBoasaTca ¢ 15 okTsbOps mo 22 oxtabps 2021 roma mo axapecy:
MocxkoBckas 00i1., r. Jlonronpyausid, yiu. JIétaas, 1. 7. .

B pamxkax mporpaMMbl OCYIIECTBIISIETCS YTTyOIeHHOoe 00yyeHHe ONUMIIHAIHOM
XUMUH yuyammxcs 9-11 knaccoB. B xone ocBoeHUs TaHHON MPOrpaMMBel IIKOJIBHUKH
MOBBICSIT TEOPETHYECKHH M HDKCIePUMEHTaNbHBI YpPOBEHb IOATOTOBKH IO
HEOpPraHMYeCcKOoM, OpraHu4deckoi, ocHOBaM (U3NYECKOW M aHAIUTHIECKOH XHUMUHU.
Ocoboe MecTro 3aHuMaeT pa3doOp MOAXOAOB K PELHICHUID TEOPETHYECKUX U
SKCIIEpPUMEHTAIBHBIX 3a71a4 3aKJIIOUUTEIbHOTO 3Tana OIMMIIHA/bL.
eanb 4 3272491 NPOrpaMmmMbl

Ilenp mporpamMmbl — MOATOTOBKA OOYYAIOIIUMXCS K YCIEIIHOMY YYacTHIO B
pa3mu4HBIX 3Tanax Beepoccuiickoit omuMnuansl MKOIBHUKOB 10 XUMHH.

3ajaud IporpaMmabl:

— pacIIupeHne 3HaHWUH yJaluxcs B 00J1aCTH eCTeCTBEHHBIX HayK;

— MOJT'OTOBKA YYaIIUXCSl K YYacTHIO B XUMHYECKUX OIMMIHMAAAX BBICOKOI'O
YPOBHS;

— NOMYJISpU3alisl XUMHUHM KaK HayKH.

B pesynbTare ocBoeHUS IPOrpamMMsbl IUTAHUPYETCS, YTO KXKBIA €€ BBIITY CKHUK:

— PacIIUPUT CBOW MpeAMETHBIC U MOHATUHHBIC 3HAHUS B 00J1aCTH XUMHUH;

— Hay4uTCs KIIaCCH(DHUIIMPOBATH U CHCTEMAaTHU3UPOBATh (PaKTHI,



— CMOXKET YCTAHABIABATE IPHYMHHO-CIEICTBEHHBIE CBAZM MEXIY CTPOCHHEM,
CBOMCTBAMH W peaklImOHHON CIIOCOOHOCTBIO HEOPraHWMUEeCKHX M OpPraHHYecKHX
COCIUHEHHH, SKCIEPHMEHTATbHO OIpEeNeNsITh COCTaB CMece M KOHIECHTPALHIO
BEILECTB B PACTBOPAX;

— CYIIIECTBEHHO IIOBBICHT CBOW YpPOBEHb TOTOBHOCTH K PEINEHHIO 3a/ad Ha
OJIIMIMAIAX PETHOHAILHOIC M BCEPOCCHACKOr0 YPOBHS;

— mpHOOpeTeT MHTEPEC K HAYYHO-UCCIEHAOBATENbCKOM IeATeNBHOCTH H
SKCUepUMeHTaNkHOo’ padore.

‘CoaepxaTeabuan XapaKkTePUCTIKA leOFpaMMhI

Paznen 1. Obmas 1 HeopraEu4ecKas XAMUS.

Komminekcanie coemmbenus. Cocras, KimaccHGUKauy, HOMEHKIATYpa.
XapaKTePUCTHKA KIACCOB KOMIIEKCHBIX cocamHeHmd. OcoOeHHOCTH NOBENECHHS B
pacTBopax. YCIOBHSA 00pa3oBaHus U pa3pyllieHHs KOMIUIEKCOB.

Xumud 3neMeHToR V1A rpynusl nepuojyeckoit cucremsl. Kuciopon, cepa 1
X COeIMHEeHMS.

Xwumus ranorenos. OcobenHOCTH XAMAH (TOpA.

brnaropoansie razel. MicToprsa U 3Ha4YCHHE MX OTKPBITHS JUIS CUCTEMATH3AIUH
XUMUYECKIX 3JIeMEeHTOB, XUMHUYeCKHe CBOHCTBA.

Pewenue 3a1au no HEOPraHUYECKOM XUMWHU IIKOJIBHOI'O HSTalla ONMMITMaNE
TIPOIIIIBIX JIET.

Paznen 2. Agamarmaeckast XuMus.

KadecTBeHHbIH aHanu3 KATAOHOB M aHHOHOB HEOPIdHUYECKUX COSAUHEHNH.

KucnotHo-0CHOBHOE TUTPOBaHUE.

OnpeneneHne Ka4eCTBEHHOrO COCTaBa HEM3BECTHOrO BemlecTBa. Onpenenenne
COCTaBa cMecel HeOpraHmUeCKUX BEICCTB.

Pazgen 3. Opranmyeckas XuMHs.

Mexanu3mbl opranmdeckux peakuuii. Hyxneopuisuble peaknud 3aMelleHHs
Sn1 m Sn2 VeroiamBocTh KapOKaTHOHOB, AJUTIIIBHEIC H OCH3UIBHBIC KapOKaTHOHBIL.
TleperpynnupoBku kKapOKaTHOHOB.

Peaxnmm ormennenms. DaexTpoQHIbHOE IPACOSTUHEHHUE.

OnexTpodHILHOE 3aMellleHHe B apoMaTHIecKoM psny. Bamsaue 3aMecTuTeneit
Ha peakupn SpAr.

Pemenne 3amad 1o OpraHrYecKOM XWMUM Pa3IMYHBIX 5STaloB ONHAMIIHAAILI
UPOILIBLX JIET.

Paznen 4. Ouszudeckas XuMu.

OcHOBH xuMHYeCKOM TepMonuHaMuku. llpunoxenne 1 ®w 2 3aKoHoB
TEPMOJWHAMUKA K XUMHUYECKHM UporeccaMm. 3akoH l'ecca M e€ro cieacTBHf.
TepMoxuMHUIecKye pacueThl.

XuMuueckas KHHETHKA. 3akoH JelcTByromrx Macc. KoHcramTa ckopocTd
peakuuu. PacueTsl KOHCTaHT CKOPOCTEH peaxivid pasHbIX NOPAKOB. PacyeT KOHCTAHT
PaBHOBECHS Pa3MTHIHEIX TPOIECCOB.

Pemenue 3amad mo ¢u3NYECKoll XUMHH pa3NUYHBIX 3TAllOB ONUMIIHAIBI
IIPOILIBIX JIET.



O6pazoBaTe L HBIE TEXHOTOIHY ” o

B xopne peanuzauuu 06paSOBaTeJIBHOPI HpOI‘paMMBI FCTIONB30BAHEL Hpo6J1eMHo-
Pa3BUBAIONTHE, JHMIHOCTHO-OPMEHTHPOBAHHLIE M MH(POPMALHOHHBIE TEXHOIOTHH
o0yJeHns:

— UHTEPAaKTUBHBIE JIEKITNH B (popMaTe — aKTHUBHOC B3aUMOASHCTBHE (B pexXHUMe
OeceTH) BceX YYaCTHHKOB 00pazoBaTeIbHOrO Iporecca;

— TPEHAHTH IO PEIICHWI0 OIMMIEAERIX 33JaHAi —  BEIIONHEHHE
TPEHUPOBOYHBIX 3aJaHHH, TO3BOIIAIONIEE HPHOOPECTH OMLIT PCIICHMS CIHOMNHBIX
3a/1ad; :

— SKCIIepHMeHTallbHas paboTa B XUMUYECKOi JabopaTopu.
YueGHo-TeMaTHdecKuli IUIAH HHTeHCHBHOH mnpoduiIbHOH oﬁpasonaTenbﬂon
HpOrpaMMBbI 0 XUMHAH ,
I'pynmna 1 (9-10 KJ'IaCC)

Koa-Bo
Ne | Jdara Tema 3apaTHN 49COB IIpenopasarenn

Bxogroe Tectuporanme. Obmas
XapakrepucTuka d-31eMeHToB. 1[HHK, KaMHBH,
1. 15.10 | pryTs 1 ux coejpaHenus. Pemenne 6 Ceepnnona H./I.
ONIMMIAATHEIX 33184 (o01ee 3amaTre mms 1 1 2
IpyI)

2. 16.10 | DxcnepuMenTanbHasS paboTa B J'Ia60'paT0pHH 8 boropoackas MLA.
17.10 | DxcuepuMenTaabHasd paboTa B 1ab0paTOpHI 8 boropoackas MLA.
Xemug anemenTos VIB u VIIB moarpynn
TIEPHOTAIECKOH CHCTEMBI: CTPOCHHE
INEKTPOHHOH 000I0UKH aTOMOB, CTEIEHA
OKUCIIEHHS, H3MEeHeHHe CBOHCTB
H30NHPOBAHHLIX ATOMOB M IPOCTHIX BEIIECTE B
noarpynne. CROHCTRA COC/IMHEHMH B PA3IMUHBIX
CTETIEHX OKHCIeHNA. KoMITneKcHbIe
COCTEHECHAS

DusEuecKue CROHCTRA PACTBOPOB HNIEKTPOIHTOR
H HEdNIEeKTPONHUTOB. T OHOCKOIIMIECKIH,

90y INMOCKOIMIECKHH B KPHOCKOIIMIECKIi
3aKoHbl Paynsa. OcMOTHYECKOE JaBIICHHE
pacTeopoB, 3axod Banr-TI'odda. PapHoBecHs B
PacTBOpax 3MeKTPOIHTOB.

Ocobennocta cBoficTe d - BIeMEHTOB TPHA/BI
XKenesa W WX coeamHeHmd. IlomoxeHme B
TIEPAOIAIECKOH CHCTEME, 0COOCHHOCTH
6. | 20.10 | crpoerust aromop. CroiicTBa TIPOCTHIX BEMIECTB, 8 Ierpenxo H. b.
OKCHJIOB,  THIPATOB  OKCWAOB, OWHApHBIX
COE/THHEHMH. Ocobennoctu KOMIUIEKCO-
o0pazoBanus.

Mene, cepebpo 1 30710TO: 0COOEHHOCTH
SNEKTPOHHOTO CTPOCHHS aTOMORB, XapaKTepHBIe
creneHn okuciaennd. CrnocoGhl IOy IeHHS.
CnolicTBa OKCHAOB, THAPOKCHIIOB, CONEH B
PA3NTHYHBIX CTEIICHSIX OKHCICHHS aTOMOB.
KomunekcHble coeImHeHM.

(S8 ]

4, 18.10 8 Boropoackas MLA.

5. 19.10 8 Ierperxo J1.b.

7. 21.10 8 Mecraxoe U.B.




22.10

Pemenue 2a1a4 0 HEOPraHAIECKOH 1
OPraEMYECKOM XUMHH Pa3THIHEIX ATAIIOB
ONEMIIMAIB! TIPOILTEIX JIeT. MTorosas
KOHTPOIEHAS padora.

Ceepanosa H.JI.

I'pynna 2 (11 xnace)

Hara

Tema 3anaTHR

Koa-so
JaCcOB

IIpenogaBaTenn

15.10

Bxomroe Tectuporanne. O0mas
xapakrepucTaka d-amemMentos. ITuHK, KaaMui,
PTYThH M HX COCOMHCHAA. PeIneHne
OMEMIMAIHELX 3a8a4 (o0mee 3apaTre a1 1 2

TPYII)

Ceeposa H. .

16.10

DKcIlepuMeHTaNbHas paboTa B 1abopaToprun

Wecraxos U.B.

et

17.10

DKcIepUMeHTanbHas padoTa B Jadboparopum

IMMecraxos U.B.

1810

Xunvus aaementor VIB u VIIB noarpyom
TIEPHOIMYESCKOH CHCTEMEI: CTPOSHHE
ANEKTPOHHOH 000II0UKH AaTOMOB, CTEIICHH
OKHCIICHEST, H3MCHCHUE CBOMCTB
HM30MPOBAHHEIX ATOMOB H IMIPOCTHIX BEMICCTE B
noarpymme. CBOMCTBA COSTHHCHUH B PaziAIHbIX
CTETIEHSX OKHCICHES, KOMIIEKCHBIS
COEMMHAEHNS

Boropogcxas M.A.

19.10

Qu3AIecKne cBOHCTBA PACTBOPOR AEKTPOIRTOR
H HE3NCKTPOIATOB. ToHOCKONIHYIECKHIM,

DOy IITHOCKONNIECKUH 1 KPHOCKOTIMIeCKUH
3aKOHHI Payns. OcMoTHYeckoe JaBIeHUE
pacTeOpOR, 3axoH BarT-I'odda. Paprosecud B
pacTBOpax 27IEKTPOIATOB.

TTnopyxun A.JO.

20.10

Ocobennocru cpoificte d - >NeMEHTOB TPHAIB
xemesa H X coemuHeHwd. llomoxenme B
NePHOIIeCKo CHCTEME, 0co0eHHOCTH
cTpoenus aroMoB. CBoficTBa IIPOCTHIX BCINECTB,
OKCHIIOB, THIPaTOB  OKCHJOB, OHHapHBIX
COCIMBEHUIH. Ocodennocth KOMIUIEKCO-
o0pazoanns.

[Inmomyxuna A.IC.

21.10

Menp, cepeGpo | 30110TO: 0COOEHHOCTH
JMEKTPOHHOTO CTPOCHUA ATOMORB, XapaKTePHEIE
crencad okucacHAA, Criocodn momydeHns.
CBoiicTBa OKCHJIOB, T'HIPOKCHIIOB, CONEH B
PA3NUYHEIX CTETIEHAX OKHCIeHHAS aTOMOB.
KomMnnexcHbIe coeMIHEHI.

Hlectraxos U.B.

22.10

Pemenue 3a7a4 10 HEOPraHAYESCKOH M
OPraEHYeCKOH XUMUH PazIHIHEIX 3TaloR
ONMAMIIFAIL] IPOIUTEIX JIeT. ToroRas
KOHTPONEHAL pa60Ta.

Ceepmnora H.JI.

Tpeﬁonalﬂm K yCH0BHAM opralmaamm oﬁpaSOBaTenLHom nponecea _
JAns  peanuzanyy OporpaMMbl  HeoOXoauMa  CiaeAyrolas MaTepHaHLHO-
TexHuIecKas 6aza u o0opyaoraHue:

Ne

Marepﬂaﬂbﬂo-'rexuuqecxue CPeACTEA

Koa-Bo

1.

Ayaropus BMeCTIMOCTHIO 20 yenosex, obopyopannas TCO

1




JlaGoparopms, ocHameHHas oGopymomammeM (MepHble Xonbel ma 100,0;
50,0; 500,0; xomrgeckue xomosl ma 100- 150 M crakamer Ha 100, 250 Mo,
npodupxu, Oloperxa Ha 25,0 wma 50,0 M, mpoMeIBaiky, maneTky IlacTepa,
BOPOHKH, KAIlCIIBHAITHI JUTL PACTROPOR HHARKATOPOR, CTEKIISHHEBIC NIAT0YUKY;
OIOKCHI, INTATHR UL TpOOHpPOK, IMEeKTpHdecKas IUIATKA, MarmuTHasd
MeIIanKa, BOAsSHAS OaHs], INDATENH, Pe2RHORKIE TPy, PHUIbTPOBANbLHASL
2. | Gymara, yHHBEpcaTbHAasA  HMHAMKATOPHAs  HIH  JIAKMycOoBas H 1
denondrraremsoras  Oymara) M = peakTHBaMH  (cepHad  COJLfHAsd,
oprodochopras, ykcycHas, 1apeneBas, TUMOHHAS KUCIOTH, THAPOKCHIIBI
HATPHS, Kaldsl, HEOPTaHWHIECKHe COJH, ITHNOBBIHM, M30aMHIOBEIA CIHPTEL
IIEUEPHH, aileTar, OKCanar, nuipar Harpud), HeoOXOAWMBIME A7
TIPOBCIICHNSA XMMHYCCKHX 5SKCICPAMEHTOB W PEIICHUS ONAMOHATHBIX
HKCICPHMCHTANLEEI 33189

KonmpoBankHO-MHOXKATENEHAA TEXHUKA H KOMIBIOTED C  OQHCHBIM
TIPOrpaMMHBIM OOecIIedeHHEM

OneHKa yPOBHS yCBOCHHS HpodiabHOMH leOFpaMMBI _ SO S
B xome peamMzanmuu TIpOrpamMMBbI I/ICIIOJIB?.YIOTC)I pastqHHe (1)0pMI>I
MOHHTOPHHI'2 YYeOHBIX JOCTHXKCHHUH IOIKONBHUKOB (I'PyUIOBas, MHIUBUAYaIbHAL,
dponTanbHas, KOMOMHUPOBAHHAS ).
Kax it yuacTHHK TPOTrpaMMEI TIONyIaeT HTOTOBYIO 0TMeTKy 1o 100-0amnsnoi
IIKaJle OIICHUBAHUSA YPOBHSA OCBOSHMA MPOo(GHUILHOMA IporpaMmel. Mrorosas orMerka
GopMHpyeTcs KaK cyMMa 0alioB, TOTYMeHHBIX 10 KaX/I0OMy KPHATEpPHIO.

Kpurepnii onennpasns Oncaxa Kro onennBaer
PesynwsTaT ompoca mo TeopeTayeckoi yacTH TeMsl (110
20 IIpenogasarens IporpaMMbl
5 HanmoB 3a TEMY)
AKTHBHOCTE B pelleHHH ONMMIMAAHBIX 33/a4 Ha
P & 20 [IpenogasaTens IporpaMMbl
3aHSTHAX (110 5 0aNIOB 3a KAXIYIO TEMY) ,
OBnageHHE HAaBBRIKAMH SKCIIEPEMEHTANBHOH paboThl
(aKKypaTHOCTb BBIIONIHGHHS OKCIepAMEHTa — 5
Oanos.
IlpapunpHAsT  TEeXHAKA  BHIIOMHEHHS  OCHOBHBIX 30 [IpenonmapaTtens mporpaMmbl
nabopaTopubIx onepaipi — 15 6annos;
'ToUHBIH OTBET peINeHUS SKCIIEPHMEHTATBHON 3a1a%H —
10 6anmoz).
Pezymprar wrororofi KoHTponBHOH paboTel (Do 6
30 IIpenoaBaTens IporpaMMBl
GalIoB 3a KaXIyIo 3a/1a9y )
HWroro: 100

'TpeﬁoBa}mﬂ K KaZpoBOMY oGecHedeHHIo

K paGore B 0oOpazopaTenbHOH MporpaMMe IO XEMAH IPHBIEKAIOTCS OIILITHBIE
TPENOaBaTeNd, HMEIONIHE BhICIIee 00pa30BaHie HITH YUSHYIO CTCIIEHb, YWIEHEI JKIOPH
PErHOHANBHOIO ' orama BCEPOCCHMCKOM ONMAMIIAAbBI IIKOJIBHUKOB, 00Ia/atomue
CHEAYIOIMMMHA KOMIIETEHI[AMH:

— BIIAJICHHE TEOPETHYECCKAM H SKCTIEpUMEHTABHBIM anmnapaToM
HeOpraHu4IecKoil, opraamaeckoif, puzndeckoil 1 aHAMATHICCKON XAMHUH;

— CHOCOOHOCTH pelarb TeopeTHYecKHe M OSKCICPHMEHTANbHBIE 331a4ud
MOBBIIICHHON CIIOKHOCTH, COOTBETCTBYIOWIEH CTYIEeHN 00pa3oBaHus;



— ACIIONb30BaHNE TH(POPMaNOEHEIX HCTOYHHKOB, MIEPUOIMKH,
OTCICKHBAIOIMX TOCIE/HAS OTKPHITHS B 001aCTH XUMAH.

JurepaTypa u DIeKTPOHHLIE PECYPCHI MPOrpaMMbl. - . - 700 0 L
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